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111 the Cla ims: 

The claims are as follows: 



1 . (Previously presented) A method for forming an interconnection between a storage capacitor 
and a transfer device in a memory cell, the method comprising the steps of: 

a) foi-ming a capacitor having a lip extending over a top smface of a substrate; and 

b) diffusing dopant from the lip into the top surface of the substrate, the diffusing dopant 
forming 

a surface strap in the substrate, the surface strap providing a connection between the 
capacitor and llic transfer device, 

2. (Original) Tlie method of claim 1 wherein the step of forming a capacitor having a lip 
extending over a top surface of a substi-ate comprises: 

i) fonning a first layer on the substrate; 

ii) etching an oversized capacitor opening in the first layer; 

iii) forming a sidcwall spacer on sidcwall of the oversized capacitor opening; 

iv) etching a trench in the substrate using the sidewall spacer as a mask; 

v) removing the sidcwall spacer; and 

vi) filling the trench and oversized capacitor opening with capacitor fill material. 

3. (Original) The method of claim 2 wherein the capacitor fill material comprises polysilicon. 

4. (Original) The method of claim 2 wherein the step of forming a capacitor having a lip 
extending over a top surface of a substrate farther comprises: 
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vii) rocssing capaci.o,- fill material partially in^ .he oversized eapaei»,- opening; 
vili) f.lli,.E the recess m the oversized eapacitor operang with a dielcctrie material. 

5. (Original) The methrxi of claim 1 wherem the step of ditlusing dopant from the lip into the 
top surface comprises annealing the substrate and the capacitor. 

6. (Original) -nre method of claim 1 wherein the flr.. layer comprises a gale stack including: 

i) a gate dielectric layer; 

ii) a gato conductor Ifvyer on the gate dielecliic layer; and 

i ii) an insulator layer on the gate conductor layer. 

7. (Original) Tlie method of claim 6 wherein the gate conductor layer comprises polysilicon. 

8. (Original) The n.ethod of claim 6 wherein the insulator layer comprises a layer of silicon 
nitride and a layer of silicon dioxide. 

9. (Orieinal) The method of claim 1 wherein the first layer comprises a layer of silicon dioxide, a 
layer of silicon nitride, and an a layer of silicon dioxide. 



10, 
of: 



(Original) The method of claim 1 wherein the step of forming a capacitor comprises the steps 

i) forming a gate stack, the gate stack including a gate dielectric, a gate conductor on the 
gate dielectric, and an insulator layer on the gate conductor; 

ii) etching an oversized capacitor opening in the gate stack; 
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Ui) fonning . sidow.!! spacer c„ M of .he ovcr.iz.d cpaote or-ng; 

iv, cchins a ..nch in .„c sub.>ra.c using .he sidcwaU spacer .he insulator layer on 

the gate conductor as a mask; 
V) removing the sidewall spacer; 

vi) fomilTig an oxide collar in the trench; 

vii) ilUing the trench and oversized capacitor opening with a capacitor fill material 
thereby forming a lip of capacitor fill material at the top of the trench; 

viii) recessing the capacitor fill material partially into the oversized capacitor opening; 
i.) niling the rcces.s in the oversized capacitor opening with a dielectric material; and 

K) forming .hallow trench isolation, the .hallow trench isolation removing portions of the 
,ip except where a com.cction from the capacitor to the transfer device is to be fo..ed. 

1 1 . (Original) The method of claim 10 ftitther comprising the steps of: 

d) patterning the remaining gate conductor stack; and 

e) for,niug sidewall .pacers on the sidewalls of the patterned gate conductor stack. 

, 2. (Original) The method of claim I wherein the step of fonning a capacitor comprises the 

Steps of: 

rorming a gate stack, the gate stack including a gate dielectric, a gate conductor on the 
gate dielectric, and an insulator layer on the gate conductor; 
ii) etching an oversized capacitor opening in the gate stack; 
iiO foi-ming a sidewall spacer on sidewall of the oversized capacitor opening; 
iv) etching a trench in the substrate using sidewall spacer and the insulator layer on the 
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gate conductor as a mask; 

V) removing the sidewall spacer; 

vi) foiming an oxide collar in the trench; 

vii) filling the trench and oversized capacitor opening witl. a capacitor fill material 

thereby fomvng a lip of capacitor fill material at the top of the trench; 

viii) rece..sing the capacitor fill material partially into the oversized capacitor opening; 

ix) niHng the recess in the oversized capacitor opening with a dielectric material; 

X) forming shallow trench isolation, the shallow trench isolation removing portions of the 
gate st«ck and portion, of the capacitor lip except where a connection from tlK capacitor to 
the iransfer device is to be formed; 

^i) planari.ing shallow trench isolation and the remaining gate stack, such that a portion 
of the insulator layer remains on the gate conductor layer; 

xii) rcn^oving a portion of the remaining insulator layer between shallow tr-cneh isolation 
regions. Ihc removal exposing portions of the underlying gate conductor material; 

xiii) depositing wordline line material that contacts the exposed gate conductor material; 

xiv) patterning the wordline and gate conductor material to form a plurality of gates; 

xv) forming a source/drain implants; and 

wherein the step of difR,sing dopant from the lip into the top surface of the substrate comprises 
annealing, and wherein the dopar^t diffused from the lip to the top strrface comprises a 
source/drain of the transfer device and wherein tl.e source/drain implant diffuses to form a 
source/drain of the transfer device. 



13. (Original) The method of claim 12 wherein the step of patterning the wordline and gate 
conductor material comprises etching selective to the remaining insulator material to avoid 
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ctchins the gate co,riuc.ar material a. portions adjacent » fta cpacitor. 

,4 (Original) The mefto.. of cUi™ 12 wh«ci„ U« slop of removing a po«io„ ofthc remaining 
i„,„lat„r layer bcCwcen shallow ttench isolation regions eompnses leaving a portion extendmg 
into area where .he gate will be fom,ed to compensate for potential alignment errors, 

,5. (Onginal) The metho<l of claim 1 when=in .he step of forming a eapacitor eomprises the 

Steps of: 

i) forming a first layer on the .substrate, the first layer comprising . first silicon dioxide 
layer, a silicon nitride layer and second silicon dioxide layer; 

ii) etching an oversized capacitor opening in the first layer; 

iii) Conning a sidcwall Spacer on sidewall of the oversized eapacitor opening; 

iv) etching a trench in the substrate using the sidewall spacer and the first layer as a mask; 

v) removing the sidewall spacer; 

vi) forming an oxide collar in the trench; 

vii) filling the trench and oversized capacitor opening with a capacitor fill material 
thereby fontiing a lip of capacitor fill material at the top of the trench; 

viii) recessing the capacitor fill material partially into the oversized capacitor opening; 

ix) filling tlie recess in the oversized capacitor opening with a dielectric material; 

X) forming shallow trench isolation, tivc shallow trench isolation removing portions of the 
lip except where a correction from the capacitor to the transfer device is to be for-med. 

1 6. (Original) The method of claim 1 2 fiulher comprising the steps of: 
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c) removing remaining portions of the first layer; 

d) forming gate dielectric; 

e) depositing a gate conductor material; 

f) pfitieniing the gate conductor. 

17. (Previously presented) A method for fonning a connection between a capacitor and a transfer 
device on a .^semiconductor substrate having a top surface, the method comprising the steps of: 

a) foHTiing a first layer on the semiconductor substrate; 

b) etching an oversized capacitor opening in die first layer; 

c) fomiing a sidewall spacer on tlie sidcwalls oflhc oversized capacitor opening; 

d) etching a capacitor trench in the semiconductor substrate using said sidewall spacer and 
said first layer as a mask, said capacitor trench having a top edge at the top surface of said 
semiconductor substrate; 

c) depositing capacitor fill material in said capacitor trench, said capacitor fill material 
extending over said capacitor trench top edge to form a lip of capacitor fill material on 
said top surface of said semiconductor substrate; and 

f) ,hfrusing dopants from said capacitor fill material into said semiconductor substrate 
from said lip of capacitor fill material, the diffusing dopant forming a surface strap in the 
substrate, the surface strap providing a connection between the capacitor and the transfer 
device. 

1 8. (Original) The method of claim 1 7 wherein the first layer comprises a gate dielectric layer, a 
gate conductor layer and a insulator layer. 
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19. (OriBinM) Th. mChodof claim 17 wherein the f.rs. layer comprises a firsl silicon dioxirie 
layer, a silicon nitride layer and second silicon dioxide layer. 

20 (OriBin.1) The rnelhod of claim 17 wherein Ihe step of depositing capacitor fill material 
comprises performing a first deposition of capacitor fill material, recessing said firs, deposition 
of capacitor fill mater ial, said recess paHially exposing sidewalk of said capacitor t,-e„ch, 
forming sidcwall spacers on said exposed sidewalk of said capacitor trench, and refilling the 
capacitor trench and oversized capacitor opening. 

21 . (Origirtal) The method of claim 17 wherein the capacitor fill material comprises n* doped 

polysilicon. 

22. (Original) The method of claim 1 7 wherein the step of diffi.sing dopants from said capacitor 
f,n material into said semiconductor substrate from said lip of capacitor fill material comprises 

annealing the semiconductor substrate. 

23. (Original) The method of claim 17 further comprising the step of etching an isolation trench, 
wherein said etching of said isolation trench removes a portion on said lip of capacitor fill 
material except where a connection between said capacitor and said transfer device is to be made. 

24. (Original) The method of claim 23 farther comprising the step of filling said isolation trench 
with i.solation material and planarizing said isolation material. 

25. (Original) The rnelhod of clain^ 24 wherein the first layer comprises a gate dielectric layer, a 
gate conductor layer and a insulator layer and whereira the step of planarizing said isolation 
n^atciial removes said insulator layer to expose said gate conductor material. 

26. (Original) The method of claim 24 wherein the first layer comprises a gate dielectric layer, a 
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6.le ccduotor bycr and a insuhtor layer and wh«.in .he «ep of planarinng said isolation 
material leaves a porliou of the insulator layer covering tlie gate eonduotor layer. 

27 (Original) The method ofelaim 25 further comprising the step of depositing a wordline 
material layer on said gate eonduetor material and said isolation material, and fnrfter eompnsmg 
the step of patleming the gale eonduetor material and wordline material to fom> a phrality of 

transfer device gates. 

28 (Original) The ntethod of claim 26 further comprising the steps of etching an opening in the 
ren,aining portion of the insulator layer to expose a portion of the gate conductor layer and 
depositing a wordline material layer on the exposed gate conductor material, the ..nraimng 
i„,ula,or layer and the isolation material, and furUter comprising tlre step of patterning the gate 
conductor material and wordline material to fonn a plurality of transfer device gates, wherein the 
remaining insulator layer serves as an etch block to prevent unwanted etching of tl,e gate 
conductor mj.Ucrial. 

29. (Original) The nncthod ofelaim 24 wherein the first layer comprises a first silicon dioxide 
layer, n silicon nitride layer and second silicon dioxide layer wherein the step of planarizing said 
isolation material removes any remaining portion of said second silicon dioxide layer and 
planari^es said silicon nitride layer, and ft^rther comprising the step of removing said silicon 
stride layer and fon..ing a gate dielectric layer, a gate conductor layer, and a wordline material 
layer, and further comprising the step of pattering said gate dielectric layer, said gate conductor 
layer and said wordline material layer to define a gate of the transfer device. 
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